STEPHENS ELECTRONICS: INC 


3513 PACIFIC AVENUE, BURBANK, CALIFORNIA 91505 


iT 


PHONE: (213) 842-5116 


ENGINEERING COMMUNIQUE #3 
JULY 21, 1980 


RE: The discrepancy in high frequency record calibration 
when using high output tapes. 


The purpose of this communique is to discuss the problem of playing back 
10 kHz at zero level at 15 ips when the recorder is aligned to the NAB 
standard. 


The original 15 ips standard included compensation for high frequency 

bias loss (erasure). Through the years, the NAB standard tapes have 

been re-calibrated to compensate for drift made in the original calibrations. 
Due to the improved efficiency of the top end of the latest high output tapes 
(Ampex 456 for example), the playback response may be +1 dB or more at 10 kHz 
even with no record equalization on Stephens recorder/reproducers. This is 
due to our superior high frequency record response. 


It has come to our attention that we are not the only ones having this 
problem. The NAB standard for 15 ips is again in need of re-calibration. 
An AES Committee recognizes this and the new standard tapes may closely 
match the European CCIR curve. 


SEI suggests in the meanwhile calibrating the playback equalization at 
10 kHz to be -2 dB when referenced to 1 kHz when playing back a standard 
alignment tape. The alternative is to insert a high frequency roll-off 
network in the record electronics for compensation. This would introduce 
additional phase shift and a reduction in the high frequency signal-to- 
noise ratio. 


If you have any questions please call us. We would also appreciate your 
response to our solution. 


STEPHEN /BLECT its. INC. 


Director of Operations 


a, = 
RECORDING SERVICES COMPANY 


2414 W. OLIVE AVE. 
BURBANK CA. 91506 
(818) 843-8640 
(800) 451-5614 


4/20/85 


JAMACA/WARNER BROS. PICTURES 
TO AUDIO ENGEINEER: 


HINTS ON STEPHENS OPERATION: 


The machine has been aligned for +6, 30ips, 250 tape, using 

the sample tape given us by Steve Goldman. All functions check 
out 100%. If you need assistance, call RSC 800-451-5614, or (818) 
843-6800, talk to Julie or Tom or Ken. 


Tones have been recorded on the reel of 250 tape at the head. 

I suggest if they playback even close to 0 YU in Jamaca, not to 
realign. If realignment is necessary overbias 1 db @ 1 K for best 
flat frequency response. DO NOT adjust low frequency response, At 
should be close to 0 VU. 


Enclosed is a 220 V to 110 V step down transformer for the 
machine. We think the Power in Jamaca is 50 hz, 220 V, so PLEASE 
use the transformer for the Stephens machine. Also, please try to 
get as much air as possible to the Power Supply since it will 
probably get warmer than normal running on SO hz. 


The speed of the machine uses a 60 hz crystal time base so the 
Jamaca SOhz. will not be a problem - only the 220V. 


At the rear of the machine is a switch for external sync 
resolving. IMPORTANT the switch is in the "NORMAL" POSITION, 
at all times. Please check upon arrival in Jamaca. 


To arm machine for record use the Knob on the right hand side of the 
VU meter panel while depressing the "REC" button next to it ¢NOT 
DECK record button). This is also used for the other functions — 
input, Play, Mute (you won’t need Mute). Depress the "play" one 

to deselect from record ready. 


All other functions of the machine are very similar to any 
studio recorder, the enclosed manual covers tape threading etc. 
however refer to the previous paragraph for Channel select 
functions on the multiplexing of the VU panel. 
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LED’S 

ITEM BASE | 
CODE DESCRIPTION PRICE 100 250 500 1000 2500 
tenn eter ime a rice 
LN 21 RAHL RED LED LAMP .190 .104 .095 .087 .082 .079 
LN 21 RCPHL RED LED LAMP .190 .104 .095 .087 .082 .079 
LN 21 RPH RED LED LAMP 130. .104 .095  .087  -.082 079 
LN 21 RPHL RED LED LAMP 130 104. .095 .087 .082 .079 
LN 28 RA RED LED LAMP 130 104 095 087 082 079 
LN 28 RP CRED LED LAMP 130.104 .095  .087 .082 _.079. 
LN 31 GCPHL GREEN LED LAMP 199. .i54 «1141 «2.129 ~—=—« ABawd1:7 
LN 31 GPH GREEN LED LAMP .199 1154 4410 1129) 121117 
LN 31 GPHL  -Ss_—Sss GREEN LED LAMP ro i cre tL ee 2 Pm b=), ae C2) eee AZ 
LN 38 GP GREEN LED LAMP £1939 .154 141 1290S ADLSCw 17 
LN 44 YCPHL AMBER LED LAMP £193 .154 (141 .129 .121 .117 
LN 41 YPH AMBER LED LAMP. .193 154 141 129.421 117 
LN 41 YPHL AMBER LED LAMP 193.154 (141 1.129 .121 117 
LN 48 YP AMBER LED LAMPS .193 .154 6.141 12900 121 117 
LN 513 0A —sORANGE 7-SEG DISPLAY 1.925 1.540 1.401 1.286. 1.209 4. 170 
LN 513 OK ORANGE 7-SEG DISPLAY 1.925 1.540 1.401 1.286 1.209 1.170 
LN 513 GA GREEN 7-SEG DISPLAY 1.399 1.119 1.018 .935 .879 .851 
AN 519 QK CM GREEN 7~SEG DISPLAY 1.575 1.260 1.147 4.052 . 989 - 958 
LN 513 RA RED 7-SEG DISPLAY 1.250 1.000 .910 .835 .785 .760 
LN 513 RK RED 7-SEG DISPLAY 1.250 1.000 .910 .835 .785 .760 
LN 514 OA sss CORANGE 7-SEG DISPLAY 2.100 1,680 1.529 1,405 1.5919 14.277. 
LN 514 OK ORANGE 7-SEG DISPLAY 2.100 1.480 1.529 1.403 1.319 1.277 
LN 514 GA GREEN 7-SEG DISPLAY 1.775 1.420 1.292 1.186 1.115 1.079 
LN 514 QK CU GREEN 7-SEG DISPLAY 1.775 1.420 1.292 1.184 1 115 1.079. 
LN 514 RA RED 7-SEG DISPLAY 1.450 1.160 1.056 .969 .911 .@82 
LN 514 RK RED 7~SEG DISPLAY 1.450 1.160 1.056 .969 .911 .882 
LN 5ié OA _-ss—SCOORANGE 7-SEG DISPLAY 2.975 2,900 2.093 1.921 1.804 1.749 
LN 516 OK ORANGE 7-SEG DISPLAY 2.875 2.300 2.093 1.921 1.806 1.748 
LN 514 GA GREEN 7-SEG DISPLAY 2.425 1.940 1.765 1.620 1.523 1.474 
LN 516 GK CC GREEN 7-SEG DISPLAY 2.425 1.940 1.765 1.420 1.525 1.474 
LN 516 RA RED 7-SEG DISPLAY 1.588 1.279 1.156 12.061 .997 .966 
LN 516 RK RED 7-SEG DISPLAY 1.588 1.270 1.156 1.061 .997 .966 
LN 524 0A _s—CORNG 2-DIGIT DISPLAY 2,875 2.300 2.093 1.921 1,806 1,748 
LN 524 OK ORNG 2-DIGIT DISPLAY 2.875 2.300 2.093 1.921 1.806 1.748 
LN 524 GA GRN 2-DIGIT DISPLAY 2.425 1.940 1.765 1.420 1.523 1.474 
LN 524 GK CO GRN O-DIGIT DISPLAY 2.425 1.940 1.765 1.620 1,529 1.474 
LN 524 RA RED 2-DIGIT DISPLAY 2.100 1.4680 1.529 1.403 1.319 1.277 
LN 524 RK RED 2-DIGIT DISPLAY 2.100 1,680 1.529 1.403 1.319 1.277 
LN 526 04 sSOORANGE B75 540 21d ed 994 1, 930 
LN 526 OK ORNG 2-DIGIT DISPLAY 3.175 2.540 2.311 2.121 1.994 1.930 
LN 526 GA GRN 2-DIGIT DISPLAY 2.425 1.940 1.765 1.620 1.523 1.474 
LN 526 04 ss GRN 2-DIGIT DISPLAY 2.425 1.940 1.765 1.620 1, 523 1,474 
LN 524 RA RED 2-DIGIT DISPLAY 2.100 1.680 1.529 1.403 1.319 1.277 
LN 526 RK RED 2-DIGIT DISPLAY 2.100 1.4680 1.529 1.403 1.319 1.277 
LN 5240 0A ORNG 2-DIGIT DISPLAY 2.820 2.256 2.053 1.884 1.771 1.715 
LN 81 RCPHL ORANGE LED LAMP 1193. .154 +141 «.129 + «2.421 ~~. «117 
LN 81 RPH ORANGE LED LAMP £193 .154 .141 .129 .121 117 
LN 81 RPHL ORANGE LED LAMP .193 .154 .141 (129 1.121.117 

TAW ELECTRONICS, INC. 4215 W. BURBANK BLVD. © BURBANK, CALIFORNIA 91505 

L.A. (818) 846-3911 TELEX : 71-3718354 F.0.B. BURBANK, CALIFORNIA 

NO. CA. (408) 738-1795 TWX: 310-3718354 PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


OUT CA. (800) 255-9538 TERMS NET 30 DAYS 


4-1-86 RESISTORS PRICE PER THOUSAND 


TTEM CODE DESCRIPTION RESISTANCE PACKAGE BASE 600 1000 = 5000 
RANGE (MIN. ) PRICE 

CARBON FILM T(JAPAN), JF(JAPAN), & PF(PIHER) 

T 103 1/8W 5% CF RES 2.22 to 1 meg 200 16.84 14.72 11.78 10.72 
T 103 1/8W 5% CUT & FORM 2.22 to 1 meg 1000 18.1] 15.83 12.67 11.53 
T 103 1/aW 5% CF TAPE/REEL 2.22 to 1 meg 5000 18.52 16.19 12.96 11.79 
IF 253 1/4W 5% JF RESISTORS 12 to 10 meg 200 9.14 7.99 6.40 5.82 
OF 253 C/F 1/4W 5% JF C/F 12 to 10 meg 1000 13.47 11.78 9.42 8.58 
JF 253 T/R 1/4W 5% JF T/R 12 to 10 meg 5000 13.90 12.15 9.73 8.85 
OF 25K2 1/4W 10% JF RESISTORS 1lm to 22m 200 35.79 31.29 25.03 22.78 
OF 25K2 C/F 1/4W 10% JF C/F 11m to 22m 1000 37.04 32.38 25.91 23.58 
OF 253 T/R 1/4W 5% JF T/R 10.1m te 22m 5000 37.48 32.77 26.21 23.86 
PF 25d 1/4W 5% PF RESISTORS 12 to 10 meg =‘ TAPE 11.75 10.28 8.22 7.48 
PF 25J0 1/4W 5% 0 ohm RES wong TAPE 19.33 16.90 13.52 12.31 
PF 25J2 1/4W 5% PF RESISTORS lim to 14m TAPE 23.05 20.15 16.12 14.67 
PF 25K3 1/4W 10% PF RESISTORS 15m to 20m TAPE 23.05 20.15 16.12 14.67 
PF 25K4 1/4W 10% PF RESISTORS 22 meg TAPE 52.80 46.16 36.93 33.61 
PF 503 1/2W 5% PF RESISTORS +52 to 10m TAPE 20.08 17.56 14.05 12.78 
PF 1003 1W 5% PF RESISTORS 102 to 10m TAPE 113.03 98.80 79.05 71.94 


(TAPE MINIMUM - - 100 pes. per value) 


METAL OXIDE RSF(Micro-Japan) 


RSF 1B METAL OXIDE 1W 5% RES +22 to 120K = 100/bulk 101.25 77.76 63.59 60.75 
RSF 2B METAL OXIDE 2W 5% RES -22 to 120K =100/bulk =138.75 106.56 87.14 83.25 


METAL FILM MK(RESISTA, W. GERMANY), PMR(PIHER, SPAIN) 
Temperature Coefficient: D(100ppm/c®) C(SOppm/c®) £(25ppm/c°) F(15ppm/c®) 


MK2-0 RNSS size 1/4W 1% MF RES 50ppm 19 to 9.769 TAPE 60.06 46.62 38.23 35.07 
MK2-1 1/4W 1% MF RES 50ppm 102 to 976K TAPE 50.05 38.85 31.86 29.23 
MK2-2 1/4W 1% MF RES SOppm Im to 3.92m TAPE 85.86 66.60 54.61 50.10 
MK2-3 1/4W 1% MF RES SOppm 4.02m to 10m TAPE 200.02 155.40 127.41 116.90 
*MK2-25PPM-1 1/4W 1% MF RES 25ppm 102 to 449K TAPE 174.46 135.42 111.03 101.87 
*MK2-25PPM-2 1/4W 1% MF RES 25ppm 511K to 1m TAPE 197.34 153.18 125.59 115.23 
*MK2—-15PPM (21%) 1/4W .1% MF RES 15ppm 1002 to 100K ~—- TAPE 686.40 532.79 436.83 400.79 
PM-25 1/4W 1% MF RES 100ppm 102 to Im TAPE 20.67 16.05 13.16 12.07 
MK3-0 1/2W 1% MF RES 5Oppm 12 to 9.762 TAPE 100.10 77.70 63.71 58.45 
MK3-1 1/2W 1% MF RES 5O0ppm 102 to 976K TAPE 85.60 66.60 54.61 50.10 
#MK3-2 1/2W 1% MF RES SOppm Im to 3.92m TAPE 122.98 95.46 78.27 71.81 
*MK3-3 1/2W 1% MF RES SOppm 4.02m to 10m TAPE 237.38 184,26 151.07 138.61 


(TAPE MINIMUM - - 25 pes. per value) 
CARBON COMPOSITION RCO7 (JAPAN) 
RCO7J-1 1/4W 5% CC RES 2.22 to 6.2m 100/bulk 51.25 39.36 32.19 30.75 
RCO7I-2 1/4W 5% CC RES 6.8m to 10m =100/bulk 97.50 74.88 61.23 58.50 


100 minimum per value of same wattage may be combined for next column price. 
*Delivery quoted at time order is placed. 
For larger quantity and program pricing - contact TAW 


TAW ELECTRONICS, INC. 4215 W. BURBANK BLVD. BURBANK, CA 91505 
L.A. (818) 846-3911 TELEX: 71-3718354 F.0.8. BURBANK, CA 
NO. CA. (408) 738-1795 TWX =: 310-3718354 PRICES SUBJECT TO CHANGE 


OUT CA. (800) 255-9538 TERMS NET 30 DAYS 


GENERAL INFORMATION Construction Metal film resistors with heavily tinned, 
easily solderable wire leads. Welded 
end caps, multi- lacquered body. 


Military equivalent Color blue. 

MIL-R-10509 RN60 ‘RN 65 MIL-R-10509 char. C, E and F 
MIL-R-55182 
MIL-R-22684 
IEC 115 type J 


STANDARD VALUES AND TOLERANCES 


Type MK2_ MK3 
1/44W  1/2W 

Range ~~ Tohm to 10M 

Tolerance +1%, 


“All types available with +50 * 25 = 15ppm 


PERFORMANCE CHARACTERISTICS MANUFACTURED BY RESISTA, W. GERMANY 
= <n me 
Specification Dimension inches 
Power rating 
@ 40°C dy .098 - .004 ____.126- .008 
e70°C WY C286 - 028 .335'- 039 
@125°C ~ 1.339#.039 ____1.4174,039 
Max. operating c er) <.079 
voltage ‘dg. 024 024 
Breakdown -Veff >500  >500 12min. _ :295 492 
voltage ie! f : 
insulation M* S107 >107 a4 
resistance _ . ° 
Self- pF <0,2 <0.3 s 
capacitance bes 4H C+) 
Voltage wv <10-7— <10-7 
coefficient d2 
Noise uv/V See Curves 
Harmonic dB See Curves 
ratio e COLOR CODE BANDS 
Thermal “ciW 220 180 Qhms: Black - 0 Green - 5 
at Red-2 Violet =7 
Thermal time sec, 10 25 Orange - 3 Grey - 8 
constant & Yellow - 4 White - 9 
Failure-rate ___<1X10-8 <1x10-8 Tolerances: Brown - +1% Green ~ +0.5% 
Long-term AR <.5% <.5% Rad = 42% Blue’- +0.25% 
Exposure per R Gold - +5% Violet - #0.1% 
1EC, 56 days, Soe ate Grey - +0.05% 
40°C, 90 — 95% 
relative humidity Gace: 6/1/83 
STOCKING DISTRIBUTOR 
Pee B18*846-3911 Los ANceLes Graphs next page » 
Ce TAW ELECTRONICS, INC. 408°738-1795 NORTHERN CALIFORNIA 
4215 WEST BURBANK BLVD. » BURBANK, CA 91505 14°800°255-9538 ouTSIDE CALIFORNIA 1 


TELEX: 71-37183954 » TWX: 310-3718354 
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TYPICAL PERFORMANCE CURVES 
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Ceramic Disc 
Capacitors 
TYPE TCO 12 VDCW 


TYPE 


INCHES 


80% -20% [Tco104z | YsT]. 156 | 250 | 
+80%-20% [1601042 _| Y5s].315*| 156 | .256 
+80%-20% | TC02242 ~") YST |. 1156 | .250 
+80%-20% |TC0474Z_| ysT|. 156 | .375 


TYPE TCL 1 


+£20% TCLIO3M | 25R 
+ 20% TCL223M | Z5R 
+20% TCL333M } Z5R 
+ 20% TCL503M | Z5R 
+20% TCL104M | Z5R 
+ 20% TCL224M | Z5R 
+ 20% TCL334M | Z5R 
+80-20% | TCL474Z | Z5R 


+ 80-20% | TCA223Z 


+80-20% | TCA333Z 
+80-20% | TCAS03Z 
+80-20% | TCA683Z 
+ 80-20% | TCAI04Z 


TYPE TCD 50 VOCW +80% - 20% 


005 | +80-20% | TCD5022 | 25V).250} .156} .250 


010 | +80-20% |71C01032 | Z5V).250} 156] .250 
020 | +80-20% | TCD2032S | 25V).325 | 156] .256 
020 | +80-20% |TCD203Z | Z5V}.315} 156] .375 
025 | +80-20% |TCD253Z | Z5V].400} 156} .375 
030 | +80-20% |1C0303Z | Z5V}.400 | 156] .375 
050 | +80-20% | TCD503Z | Z5V}.400 | 156] .375 
068 | +80-20% |TCD683Z | Z5V).515| 156} .375 

1 | +80-20% Z5V}.515 | .156] 375 


TYPE TCD 50 VDCW 


01 20% | 1CD103M 
015 #20% | 1CD153M 
022 +20% | 710D223M 
033 +20% | 1CD333M 
047 +20% | 1CD473M 
050 +#20% | TCD503M 


TYPE TCP 100 VDCW 

.005 | 20% | Tcp-roos | zsu] 390] 156] 250 
or | £20% |tcP-Rdr | zsul.390| 156] 250 
02 | 20% |TcP-RO2 | ZSU) 440} .156] .250 
025 | 20% | Top-Roz5 | z5R} 440] 156] .250 
03 | +20% |TcP-RO3 } zsu|.so0| 156] 375 
05 | 20% | TcP-ROS | Zou] .625] 156] .375 
1 | +80%-20%| ToP-Rt._ | Z5U | 156} 375 


T AW = ELeEcTRONICS, INC. 


% Capacitance from 25°C Reading 


SPECIFICATIONS: 

TEMPERATURE CHARACTERISTICS: See Table 1 

OPERATING TEMPERATURE: See Table 1 

TEST VOLTAGE: For 12 through 100 VDC - 250% of rated 
voltage. 


For 1000VDC - 200% of rated voltage: 
INSULATION RESISTANCE: 75,000 Megohms min. @ 
Working Voltage 
Q (Ratio of Reactance to Equivalent Series Resistance) 
Capacitance < 0p! O'A 400 + 20xCpf 
Capacitance > 0p! Q > 1000 
CAPACITANCE VS. TEMPERATURE CHARACTERISTICS: 
‘See performance curves , 
DISSIPATION FACTOR: i 4 
For Z5F, Z5R, Z5U 2.5% Max. @ 1 KC and 25°C 
ZV 5.0% Max. G 1 KC_and 25°C 
S2L,S3N 0.8% Max, @ 1 MC and 25°C 


PERFORMANCE CURVES 


5-25 db 365 8S 
Tamperature in Degrees Centigrade 


S2L CHARACTERISTIC: 
N330 +500 paris-per-million per-degree C (PPM/*C) max- 
imum capacitance change from +25°C reading over 
temperature range of =35°C to +85°C. 


20, 
-35 -1§ +5 +25 +45 -65 ~BS 
Tempersture In Degrees Centigrade 


S3N CHARACTERISTICS: 
N3300 = 2500 paris-per-million per-cegree C (PPM/*C) max- 
imum capacitance change from +25°C reading over 
temperature range of ~35°C to +85°C. 


GENERAL PURPOSE 
CERAMIC DISC CAPACITORS 
1000 VDCW 


TYPE CCD 1000VDW 


Part No. 


CCD-7R5 


CCD-367 S 250 | .156 
CCD-391 _ 250 | 156 
ccD-401 a 250 | 156 
CCD-471 a 250 | .156 
CCD-501 “ 250 | .156 


CCD-080 
ccD-100 
CCD-120 
CCD-150 
CCD-180 


CCD-511 3 d 156 
CCD-561 P .250 | .156 
CCD-601 ‘ E 156 
CCD-681 ig .156 
CCD-751 F .250 | .156 


CcD-200 
CCD-220 
CCD-240 
CCD-250 
CCD-270 


CCD-801G “ “ 156 
CCD-821 7 : 156 
CCD-911 y . +156 
CCD-102 “ 156 
CCD-102G P 156 


CCD-300 
CCD-330 
CCD-330M 
CCD-390 
CCD-470 


ccb-500 
CCD-510 
CCD-560 
CCD-680 
CCD-750 


CCD-820 
CCD-910 
CCD-101 
ccD-121 


CCD-122 -156 
CCD-132 F ‘ 156 
CCD-152 i ‘ 156 
CCD-152G |: 156 
CCD-162 i -156 


CCD-182 

CCD-202G 
CCD-222G 
CCD-252G 
CCD-272G 


CCD-302G 
CCD-332G 
CCD-392G 
CCD-402G 
CCD-432G 


CCD-131 


CCD-151 
CCD-181 
CCD-201 


€CD-472 
CCD-502 
CCD-562G 
CCD-682G 
CCD-752G 


CCD-221 
CCD-241 
CCD-251 
CcD-274 
CcD-301 


CCD-331 
CCD-351 


Table 1 
Temperature Characteristics 


Symbol zs Ys x5 
Temp. Range For +10 -300 -55 
Characteristic Thee = Thru Thre 


Determination (°C) +85 +85 +85 


Symbol E F P R T 
Max. Cap, Change (%)=4.7 +75 210 +15 +22 
-3 


Over Temp. Range 


es. 


«@@ TAW ELECTRONS, INC. 
98 4215 WEST BURBANK BLVD. « BURBANK, CA 91505 


CCD-822G 
CCD-103 
CCD-103Gt 
-CCD-153t 
CCD-203t 


CCD-303t 
CCD-503t 


t Indicates 600:VDCW 
GMV Indicates Guaranteed Minimum Value. 


STOCKING DISTRIBUTOR 


818°846-3911 Los ANGELES 
408*738-1795 WoRTHERN CALIFORNIA 
1*800*255-9538 ourside CALIFORNIA 
TELEX: 71-3718354 = TWX: 310-3718354 


DATE: 1-1-84 


O 


O O O 


PRICE SCHEDULE 2-1-85 
D | ) C C A P Price Per Each 
Cap. Tol. Volts Dia. L/S 1-99 100 500 aM Cap. Tol. Dia. L/S 1-99 100 500 4M 
3.3 pF-910 1000 +290 «250 «6089S «.069Ss«w057 =. 052 16 VOLT - continued 
1000 pf 10% 1000 +385 = .250 +097 +076 +062 -057 ol 20% TCL-104M = 380.375 ~135 105 +086 079 
Tooo pf = GMV. 1000 -290 .250 .097 .076 .0f2 .057 222 20% TCL-224M 6555) .375 0022373 HZ 3 
1200 10% 1000 +385 .250 097, «6076 = «062.057 33 20% TCL-334M = 625) 3750521 HOH 331. 30K 
1300 10% 1000 -385 = .250 212 -087 -071 -065 47 480-20 TCL-474Z .625 .375 «498 387 +317 +291 
1500 10% 1000 385.2500 112, «087.071. 065 35 VOLT 
ie ne 008 385 ie aus me me = 022 80-20 TCA-2232 315-250. 083.065.052.049 
1800 20% 1000 1385 1250 «1112, 1087S 071.065 -033 +80-20 TCA-333Z 315.250 «106.082.068.062 
2000 20% 1000 -385  .250 0 112,s«w087)—S«071S «065 +05 +80-20 TCA-503Z 315-250-112, 087-071. 0685 
2000 GH 1000 +385 .250 .112  .087. .071_—S «065 +068 480-20 TCA-6832 .450 3750-146 «113 093 085 
2200 GHV 1000 +385 = .250 “2 087 -071 065 i] +80-20 TCA-104Z 515.375 175 - 136 “VW 102 
2500 GHV 1000 .385  .2500 «118 = 091) «075 «069 50 VOLT 
2700 GHV 1000 +385 «2500-118 091 075,069 -005 480-20 TCD-502Z .250 .250 .046 .036 .029 .027 
3000 GHV 1000 +385 = «=.250 0.123, 096 = 079.072 “ot 480-20 TCD-103Z2 .250 .250 .049 .038 .031 029 
3300 GHY 1000 590-3750 118.091.075.089 :02 480-20 TCD-203Z 325 .250 .055 .042 .035 032 
3900 GMV 1000 -590 637502 ««118—S «091 «075.069 -025 +80-20 TCD-253Z -400 375.069 054 = OK 040 
4000 GHV 1000 +590 .375 «= «178 = 091-075 Ss. 069 “03 +80-20 TCD-303Z .400 .375 080 .062 .051  .047 
4300 cHV 1000 +590 375 118.091.075.069 205 +80-20 TcD-503Z 400.375 «= .095 074 = 060.055 
oe ing 1000 “Bo 1378 ie par ene eH 2068 480-20 TCD-683Z 515.375.129.100 «.082—S 075 
5000 20! 000 +590 : : : : \~ - 51 i «18 3420 117.107 
5600 GHV 1000 -590 .375 = «wd 118.——s«wO9T)S 075 ~~ «069 = — = 20 TeD= 1082251378 3 
6800 GMV 1000 -590 375 «= «118.091 075069 oo 
7500 GHV 1000 -590 .375  «.172,—Ss«« 133-109. 100 -01 20% TCD-103M 315-250 060.047 = 038.035 
8200 GHV 1000 -690  .375 .172 .133. -109 S100 2015 20% TCD-153M 398 «= 250 «069-054 = 0-4 = 00 
10,000 20% 1000 -690 .375 «183127. N07 022 20% TCD-223H «394 = «250 095 «074 = 060). 055 
10,000 GHV 1000 +590 37500 183) 42 I——s«wd107 033 20% TCD-333M «515. .3750Ss«-106''—(s«iw0BZ«wEGB C062 
15,000 +80-20 600 -690 .375  .206 .160 .131 .120 047 20% TCD-473M)=— 6625) «3750 HOw 105s« 089.082 
20,000 +80-20 600 +750 375-343) «.267)—S «219.201 05 20% TCD-503M 625.3750. 109 089.082 
30,000 +80-20 600 +875 .375 #4550 «353° «290 «266 400 VOLT 
30,000 $80-20___600 2875-375 NBS 3803 -005 pF = 20% TCP-RO05 390 «2502S «.097,-Ss«076)=S «062-057 
soon, -01 20% TCP-ROl «= «390. «250-«w 100-'—s«w078 = 064 = «059 
of +80-20 CCD-1042  .551 6354 «775 602.493. 453 02 20% TcP-RO2Z = w4HOs«w250s—«iwWdSSC«wOT S075 069 
al 20% CCD-104M —.906 6354 «4.107 .859 ~705 647 025 203 TCP-RO25 = - 4H“ «250 +135 2105 -086 079 
42 VOLT 03 20% TCP-RO3. «590.375 “138 +105 —_.086 B23 
- : ‘ at 130-093 

vt #80-20 Y5S-108Z .315  .250. .178  +~-138+~=~113.~S NK +05 20% TCP-ROS «625 «375 
al +80-20 TCO-104Z2  .354 .250 .115 .089 .073 +067 a +80-20 TCP-R1 ©7725. -.375— 198153126 
+22 #80-20 TCO-2242 512.250, 223,173 TH2 wd. 
47 +80-20 TCO-474Z 630.375 495 385 -315 -289 
16 VOLT ‘ 
-01 20% TCL-103M «250 = .256 12 087 -07t -065 
022 20% TCL-223M .300.250'(«w15's:«w089)—«i«w073Ss«#w 67 
+033 20% TCL-333H «340.250.123.096 = «079—Ss«w 072 
05 20% TCL-503M = .330 «250 +169 +131 -108 099 

TAW ELECTRONICS, INC. 4215 W. BURBANK BLVD. BURBANK, CALIFORNIA 91505 

L.A. (818) 846-3911 TELEX : 7123718354 F.0.B, BURBANK, CALIFORNIA 

NO. CA. (408) 7381795 TWX =: 32023718354 PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


QUT CA. (800) 255-9538 TERMS NET 30 DAYS 


~y PIHER CERMET POTENTIOMETERS 


(2&5) SERIES PTC 10/ PTC 15 


ELECTRICAL CHARACTERISTICS: PTC 10 | PTC 15 


Nominal values range (Rn) 


Tolerance 


100 220 470 1K 22K 4.7K 
10K 22K 47K 100K 220K 470K 1M 
2502 to <1002 and >1MQ to <5MQ upon request 


+20% (+ 10% upon request) 


Power rating .33W at 70°C SOW at 70°C 
; 5OW at 40°C . .75W at 40°C 

Voltage rating 250 VDC 

Residual resistance  €20 for Rn <2.2K ° 


Variation in apparent 
wiper resistance - 


1% for Rn >2.2K 


2.5% . 


Temperature coefficient 


-100 ppm_ 


Temperature range. 
Electrical life test 


-55° to 125°C 


1000 hours at 70 C ARS2% 
MECHANICAL CHARACTERISTICS: . 
Angle of rotation ‘. 
(mechanical) 240° + 5° 270° + 5° 
(electrical) 220° + 15° 250° + 15° 
Wiper torque 5 to 1.5 Nem 5 to 2.5 Nem 
(.7 to 2.1 02 in) (.7 to 3.4.02 in) 
Maximum applicable torque 5 Nem 20 Nom 
at the end stops (6.8 oz in) 27.2 oz in) 
Thrust and pull 9.8N 25N 
OQ in the spindle (35 02) (90 02) - 
“Mechanical life 200 cycles 


Pall 
J, ; (878) 846-3971 LA. 
Ces TAW ELECTRONICS, INC. . (408) 738-1795 Sunnyvale 


4215 WEST BURBANK BLVD. «BURBANK, CA 91505 (800) 255-9538 Outside of California 


AR<1% 


Telex 71-3718354 TWX 310-3718354 


23 


PTC 10 


PTC15 


1-82 


5- 


—"WARWVW evectronics, inc. 


O 


i-1-85 


ECE at 
PIHER TRIMMER POTENTIOMETERS 


Sv 


price Per Thousand 


PIHER PT10 H (2.5) 


PT 10H 100H PT 
PT 10H 200H PT 
ITEM 
cong PT WOH 250H PT 
PT 10H 300H PT 
=~ PT 10H 500H PT 
PIHER PT10 V 
PT (OV 00H PT 
trem PT 10V 2008 PT 
6 PT tOV 250H PT 
ODE PT 10V 300H PT 
PT 10V 500H PT 
* PIHER PT1O YV 
comes PT 10 YV 100H = PT 
ITEM PT 10 YV 250H PT 
cope PT 10 YV 500H PT 
eonee PT 1G YV IK PT 
* PIHER PT15 YB 
weew, PT 15YB 100H = PT 
rem -~PT-«15YB 200H PT 
cope PT 'SYB 250H = PT 
uu. PT 15YB 300H = PT 
PT 15YB 500H 
* PIHER PT15 YD 
_. PT 18YD 10H PT 
PT 18YD 200H = PT 
M 
mt PT 15YD 250H = pt 
S00 PT 15YD 300H = pt 
sweo" pT 1SYD 500H = py 
PIHER CERMET PTC 10V 
Pare ooH 
ee 
cone rae 
wee. PTC 10V-470H = PTC 
PIHER CERMET PTC 10H 
fae | 100H 
are oy een 
cope 
PTO 10H 470H = PTO 
THUMBWHEELS 


SPINDLE SHAFTS 


*WITH THUMBWHEELS 


TAW ELECTRONICS, INC. 
L.A. (213) 848-3911 
No. CA, (408) 738-1795 
QUT CA. (800) 255-9538 


PT 10H 
303.39 235.50 212.17 177.15 171.85 166.57 
10H 1K PT 10H 20K PT 10H 120K PT 40H 500K PT 10H 5M 
10H 2K PT 40H 25K PT 10H 200K PT 10H 1M PT 10H 10M 
10H 2K5 PT 10H 30K PT 10H 220K PT 10H IMB 
10H 5K PT 10H 50K PT 10H 250K PT 10H 2M 
10H 10K PT 10H 100K PT 10H 300K PT 10H 3M 
PT 10 V 
303.39 235.50 212.17 177.15 171.85 166.57 
10V 1K PT 10V 20K PT 10V 120K PT 10V 1M PT 10V 10M 
Tov 2K PT (OV 25K PT 10V 200K PT (OV IMS 
TOV 2K5 PT IOV 30K PT 10V 250K PT 10V 2M 
1ov 5K PT 10V 50K PT 10V 300K PT 10V 3M 
TOV 10K PT 10V 100K PT 10V 500K PT 10V 5M 
PT_ 10 ¥V 
327.18 253.96 228.80 191.05 185.32 179.63 
Yo YV 2k PT 10 YV 20K PT 10 YV 100K PT 10 YV 300K PT 10 YV 5M 
10 YV 2K5 PT 10 YV 25K PT 10 YV 120K PT 10 YV 500K PT 10 YV 10M 
10 YV 5K PT 10 YV 30K PT 10 YV 200K PT 10 YV IM 
10 YV 10K PT 10 YV 50K PT 10 YV 250K PT 10 YV 2M 
PDL 1S YB 
333.13 258.58 232.96 194.52 188.69 182.89 
15YB 1K PT 15YB 10K PT 15YB SOK PT 15YB 250K PT t5YB IM5 
15YB 2K PT 15YB 20K PT 15YB 100K PT 15YB a00K PT 15YB 2M 
15YB 2K5 PT 15YB 25K PT 'SYB 120K PT 15YB 500K PT 15YB 5M 
15YB 5K PT 15YB 30K PT I8YB 200K PT 15YB IM PT 15YB 10M 
PTLD 
333.13 258.58 232.96 194.52 188.69 182.89 
15YD 1K PT 15YD 20K PT 15YD 100K PT 15YD 300K PT t5YD 2M 
15YD 2K PT 15YD 25K PT 15YD 120K PT 15YD 500K PT 15YD aM 
15YD 2K5 PT (SYD 30K PT 15YD 200K PT 15YD IM PT 15YD 5M 
15YD 5K PT 18YD 50K PT 18YD 250K PT 15YD 1M5 PT 15YD 10M 
16YD 10K 
PIC 10 V_CERMET 
383.70 297.83 244.19 232.11 224.05 203.94 
1O0V IK PTC 10V 4.7K PTC 10V 22K PTC 10V 100K PTC 10V 470K 
lov 2K PTC 10V 5K PTO 10V 47K PTC 10V 220K PTC 10V 1M 
10V 2.2K PTC 10V 10K PTC toV 50K 
CERME 
383.70 297.83 244.19 232.611 224.05 203.94 
10H 1K PTC 10H 4.7K PTC 10H 22K PTC 10H 100K PTC 10H 470K 
10H 2K PTC 10H 5K PTC 10H 47K PTC 10H 220K PTC 10H 1M 
10H 2.2K PTC 10H 10K PTC 10H 50K 
89.00 69.09 56.64 53,84 51.97 47.31 
100.00 77.62 63.64 60.49 58.39 53.15 
4215 W. BURBANK BLVD. BURBANK, CALIFORNIA 91505 
TELEX : 7109716954 F.0.B. BURBANK. CALIFORNIA 
TWX =: -910-3718354 PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


TERMS 


NET 30 DAYS 


Panasonic 0 | 0 


POINT LIGHT SOURCE ROUND TYPE (5e SERIES) NOTE 


“Absolute Maximum Ratings(Te=25°C) [Electro-Optical Charscteristica(Ta=25° Cl] The visible-tight emitting diode can be handled as same as other general use semiconductors, however following notes should be 
Package| Type Na. | Madison C2l0r | tans pimension | WA] IF | 1M] Po | Tope sie) 0 bee) wee] 28. carefully taken by considering a opto-electric characteristics. 
tur | tonad] tena |tenwi| or [fonas linen] ima er | Gand | Oat 
LN2tAPHL | Red GaP Red Diffused 4 | 25 | 30 | 70/-25~+85{ 15 | 20) 20 | 21 7,000 1. Temperature Resistance board, pitch spacing should be carefully aligned not 
LN2tRCP.HL | Red GaP Red Clear 4j[2| 4 70 20 | 2.4 @ Temperature exeeding absolute maximum rating to cause any stresses to the lead wires. Otherwise the 
{LN2IWP,HL | Red GaP White Diffused | 4 | 25 | 30 70 0] 20 | 21 {Tstg) should not applied ta the resin. stress will cause the trouble to the device in a high 
LN2ICP.HL | Red GaP Clear 4 | 2 | 30 | 70 0] 20 | 24 © Soldering works should be performed in 3 seconds temperature operation. Three minutes are necestary 
LN31GP.HL | Green GaP Green Diffused | 4 | 30 | 40 | so | 20 | 22 | under 260°C, 2 mm away from the resin, for the device to retum to normal temperature after 
LN3IGCP.HL | Green GaP Green Clear 4 | 30| 40/ 20 | 22 © Soldering iron should be operated under 30W power the solder operation. 
LN4IYP.HL | AmberGsAsP_| Amber Diffused] 4 | 30 | 40 | 90 20 [24 consumptions. 
LN4TYCP.HL | Amber GaAsP | Amber Clear 4 | 30 [ 40 | $0 ECMER] 5. Operating Current at High Temperature 
CNSIAP.HL | Orange GaAs? | Red Diffused a {30 [ 40 [90 20_| 2.1 2. Chemicals Resistance When ambient temperature exceeds 25°C, absolute 
LNBIRCP.HE | Orange GaAsP | Red Clear 3 | 30 | 40 | 90 20 Organic solvent like an acetone should not be used as it maximum current decreases. Devics should be operated 
LNBICPHL | Orange GaAs? | Clear 3 | 30 | 40 | 90 20 might cause a damage to the device. Washing should be in the oblique lined area, 
| LN2IAPSL | Red GaP [_Red Diffused 4} 25 [30] 70 20 performed in 30 seconds under 45°C using below ‘ 
TN2IRCPSL | Red GaP Red Clear a | 25] 30 | 70 20 chemicals, If max. : Absolute Maximum Flating {mA} 
LNZICP.SL | RedGaP Clear 4 | 25 | "30 | 70 20 Point light source: Tope + Operating Ambient Temperature 
LNSIGPSL_ | Green Sa = Green bis 2 ET] = Ed = Alcohol, Chiorosen, Fleon TF, Haxan ipa! Tstg —: Storage Temperature 
LNSTYP.SL Amber GaA: Amber Diffus 
a| eS TLN2IRPH | Hed GaP Red Diffused | 4 29 bored eee) Meter: — 
a{_Ka | LN2iRCP.H | Red GaP Red Clear a 20 Da we ech ate te 
ST Ka LN2IWPH | Red GaP White Diffured | 4 20 © Should be used under 25°C. ’ 
s[k3 | LNZICRH | Red GaP Clear 4 20 3 p E 
a|_Ka | LNQIGPH | Green GaP Green Oilfued | 4 20 3. Abraison Resistance 6. Filter 
a]—«a) LNSIGCP.H | Green GaP Green Clear 4 | 30 | 40 20 Some of the devices are made of resin with low-hardness When the filter’s transmittivity is not matched with light- 
a{_K3 | LN4I¥P.H | Amber GaAsP_| Amber Diffused | 4 | 30 20 characteristics, therefore they might be damaged when ing color, luminous intensity decreases remarkably, 
Fed GaAs? Red Diffused 3 [65 [20 30 scratched by metal, nail and sand-blast. Same colored filter should be used, 
LN2IW Red GaAsP White Diffused 3 = 
LNGH Green GaF Green Diffused | 4 4, Lead Wire Strasses ‘ 7. Excess Currant 
@ Lead forming should be performed not to make any Protection resistor should be applied to protect against 
stresses to the device. ‘excess current. 
® When the device is mounted into printed circuit 
MOUNTING ACCESSORY (LED HOLDER, LED SPACER) 
‘LED Holder 


Epoxy resin 


NOT SOLDERED 


Ket, Ke 5, Ke 1 Ke 
59 Tee (3. 2) 36 Tye (RS. Ka) 50 Tyo (Ka! ea) 


2-1010.1 tf 


205° 


{Units nen) (Uniezmm) iUni¢:mm) 


Praliminas 
. STOCKING DISTRIBUTOR 
le_ me) A 818°846-3911 LOS ANGELES 
6: 
is € ws TAW ELECTRONICS, INC. 408+738-1795 NOATHERN CALIFORNIA 
oo 4215 WEST BURBANK BLVD. » BURBANK, CA 91505 1*800°255-9538 oursiDe CALIFORNIA 


TELEX: 71-3718354 * TWX: 310-3718354 
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TYPICAL CHARACTERISTIC CURVES 


Devices with same color {same chip in most cases} have similar opts-electric characteristics except lo vs IF. 


Curves below are for 5¢ HL series as an example, 


Relative Spectral Characteristics 


Flelative radiant intensity (%) 


Forward current ip (mA) 


‘toon 7008 0 
Wavelangth 4 (A) 


In—Ve 


: 
+ 
é 
16 1.8 20 22 24 
Forward voltage Ve (VI 
z 
2 
i 
& 
3 
2 
€ 
2 
z 
3 
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Ambient temperature Ta (°C) 


LETTER SYMBOLS 


Ip: Forward DC Current 
Izy: Peak Foward Current 
Igp : Peak Foward Current (Pulse) 

(Duty 1/10 Pulse Width Imsec.) 
Iq: Reverse Leakage Current, Dark Current 
Ve: Forward DC Voltage 
Vp: Reverie Voltage 
Pp: Power Dissipation 


Jo : Luminous Intensity 
lopp) : Luminous Intensity of Decimal Point 
uminous Intensity of Segment 

3 Peak Emission Wavelength 
Ta : Ambient Temperature 
Topr ; Operating Ambient Temperature 
Tstg : Storage Temperature 


MATERIALS OF THE VISIBLE-LIGHT-EMITTING DIODES: 


Materials of the visible-flight-emitting diodes by Matsushita Electronic Corporation consist of gallium phosphide (GaP) and 
pillium arsenide phosphide providing opto-electrical characteristics listed below. 


The GaAsP light-emitting diode is a gaseous phased Pn 
junétion of GaAsl-xPx layer isolated by Zn diffused 
Epitaxial formation on the N-type GaAs or GaP substrate, 
Many variety of lighting colors, as shown in above fist table, 
are obtained by changing As and P concentration ratio, GaP 
light emitting diode is produced by forming a N and P type 
epitaxial layer using solution-grown method on the N-type 
GaP substrate, Lighting color depends on doping impurities, 
and red color is gained by Zn-O dope and green by N-type 
dope. 


UNITS OF RADIATION 


1) Luminous flux (Im, lumen) 


The time rate of flow of light. Luminous flux is retated 
to readiant flux by the eye-response curve. 


2 


Luminous Intensity (cd. Candela) 


Luminous intensity in the perpendicular direction, of a 
surface of 1/60 square centimeter of a black body at 
the temperature of melting point 2042°K. 


‘The light derived from near Pn junction can be obtained 
efficiently out of tha device as GaP is a transparent 
material. Especially GaP (red) tight emitting diode provides 
us high luminance at low current, which is suitably used for 
D.C. low current applications such as battery operated 
Products as the luminance are apt to saturate in the araa of 
high current as shown in the relative spectral characteristics, 
GaP (green) and GaAsP light emitting diode is suitably 
epplied for pulse driver applications as the luminance can 
be gained in proportion to current, 


3} Luminance B (fL. Foot Lambert) 
The luminous intensity of a surface in a given direction 
per unit of projected area of the surface as viewed from* 
that direction. 


119 


CODE DEFINITION: CROSS REFERENCE GUIDE 


A = DIRECT EQUIVALENT 
B = MINOR ELECTRICAL OR MECHANICAL DIFFERENCE LED 7 - SEGMENT DISPLAYS 
LITRONIX GENERAL INSTRUMENT 
= EITRONTX 
COMPETITOR PANASONIC CODE COMPETITOR PANASONIC CODE COMPETITOR PANASONIC CODE 
CQXL3-1L LN3LGPHL B 
CQX13-2 LN3IGPHL B mv5020 LN21cPHL =A DL-500 
CQX23-1 LN2LRPHL B MV5021 LN2LRCPHL A BL=807 THSLENA a 
CQX23-2 LN2LRPHL B MV5022 LN21LRCPHL A DL-527 LN526RA. RK 
CQX33-1 LN4LYPHL B MV5023 LN21LRPHL A DL+528 LN526RK A 
CQX33-2 LN41YPHL B MV5024 LN2IRCPHL A DL-704 LNS13RK B 
GL221 LN38GP A 15025, LN21RPHL =A DL-707R INS13RA 3B 
GL4484 LN38GP A MV5026 LN21RPHL =A DL-727 LNS26RA R 
GL4850 LN31GPH A MV5050 LN21CPH A DL-728 LNS526RK h 
GL4950 LN3iGPH A mv5052 LN2iRPH A DL-4770 LNS43RA/RK OB 
LD30A LN28RP A MV5053 EN21RCPH A DL+7731 INS13RA a 
LD30-L IN2SRP A MVS054-1 LN21RPH A DL-7734 INS13RK 3 
LD30-2 LN28RP B MV5054-2 LN2LRPH =A DL-7740 IN5S13RK 3 
LD30-3 LN28RP B MV5054-3 «LN2IRPH A DL-7751 LNS14RA . 
LD30-C LN28CP A MV5055 LN2LRPH A DL-7760 INS14RK x 
LD32C LN28RCP A MV5056 LN2LRPH A DLG-7671 LNS14RA A 
LD32-1 LN28RP B MV5074B LN2@RP A DLG-7673 LNS24RK a 
LD32-2 LN2BRP B Mv5074¢ LN28RP A DLO~500 LNSLERK R 
LD36A LN48YP A MV5075B LN2@RP A DLO~507 LNSI6RA A 
LD36C LN48YCP A MV5075C — - LN28RP A DLO-527 LNS26RA x 
LD36-1 LN48YP A MV5094 LN2LRAHL A DLO-528 LNS26RK rd 
LD36-2 EN48YP A MV5152 LNSICPH BB DLO-4770 LN543RA/RK B 
LD37A, LN38GP A MV5153 LNSLRPH OA DLO-7611 LNSL3RA, rq 
LD37¢ LN38Y¥CP B MVS154 LNSIRCPH = A DLO-7613 LNSL3RK B 
LD37=1 LN38GP A MV5152 LN31GCPH A pLO-7614 LNS1IRK a 
LD37~2 LN38GP B MV5253 LN31GPH A DLO-7651 INS4RA A 
Lala LN2LRPHL =A Mv5254 LN31GCPH A DLO-7653 LNSLARK A 
LD41-2 LN21RPHL =A MV5274B LN38GP A DLY-7662 IN514RA a 
LD41-2 EN21RPHL =A MV5274C LN38GP A DLY-7663 INS14RK a 
LD5OA LN2LRPHL =A MV5352 LN4LYCPH = B 
LDSO-1 LN21RPHL =A MV5353 LN4IYPH A 
LD50-2 LN21RPHL = -B MV5354 LN41YCPH A GENERAL INSTRUMENT 
LD52C LN2IRCPHL = B MV5374B LN48YP A 
LDS2CA LN2LRCPHL «6B MVv5374C LN48YP A COMPETITOR 9 PANASONIC CODE 
LD52=1 LN2LRPHL | A MVS752 LN21CAL/LN8 B a a 
LDS2-2 LN2LRPHL iB MV5753 LNSIRPH A 
LDS6A LN4LYPHL =A MV5754 LNSLRCPH =A MANSLA LNS13GA 0A 
LDS6C LN4LYCPHL =A MV5774B LN28RP A MAN43A INS13GK BB 
LDS6CA LN41YCPHL A MV5774¢ LN28RC A MAN71A LNSI3RA A 
LD56-1 LNGUYPHL =A MAN74A, LN513RK B 
LD56-2 LN4LYPHL =A MANB1A LNS13YA 0A 
LDS7A LN31GPHL =A HEWLETT PACKARD MANG4A LN513YK B 
LDS7¢ LN3IGCPHL =A ea aa MAN361L0A LN5130A 0 A 
LDS7CA LN31GCPHL =A MAN3640A UN5130K B 
EDS7-L LN31GPHL = B MAN4510 LNS14GA A 
LN57-2 LN31GPHL = -B COMPETITOR PANASONIC CODE MAN4540 LN514GK B 
LD80A LN2LORP B ot MANA61O LNS140A 0A 
ED80-1 EN219RP B MSN4640 LN5S140K B 
rpa0~2 LN219RP B HLMP-1300 LN28RA or LN28RP 3 MAN4710 LNSI4RA A 
LD82A IN219RP 3B HLMP-1302 LN28RA or LN28RP B MAN740 LN514RK B 
LD82-1 LN2L9RP B HLMP=1302 IN28RA or LN28RP B MAN4810 LN5S1AYA A 
LDa2-2 LN219RP B HLMP-1400 LN48YP B MAN4840 LN514YK B 
LDa6A IN419¥P B HLMP-1401 IN48YP B MAN6610 LN5S260A A 
LD&86-1 IN419yP B HLMP~1402 LN48YP B MANG640 LN5260K A 
LDB6~2 IN419YP 3 HLMP-1500 LN38GP B MAN6660 LN5S160A A 
LD&7A IN319GP B HLMP-1501 LN38GP B MAN6680 LNS16OK A 
LD87=1 IN319GP B HLMP~1502 IN38GP B MAN6710 LN526RA A 
LD87-2 IN319GP B 5082-4480 LN2BRA or LN28RP B MAN6740 LN526RK A 
OL30-3 LN8LRPHL A 5082-4483 LN28WP B. MAN6 760 LN516RA A 
OL30-6 EN@LRPHL A 5082-4484 LN28RA or LN2@RP B MAN6780 LN516RK a 
0D30-30-3 INBIRPH A 5082-4486 IN28RCP B 
0L30-30-6 IN81RPH A 5082-4487 LN28RCP B HEWLETT PACKARD 
RL-2 LN29RP A pear LN28RCP B ogee a her 
RE-209A  LN2BRP B 4494 LN28RA or LN28RP A 
Raat  - tugane B 3082-4550 INa1YPH a COMPETITOR PANASONIC CODE 
RL209-2 - LN2SRP B 082-4555 IN41YPH A ee 
RL2000 LN21RPH A 5082-4557 LN41YCPH A Hose—3533 ENSIaRR 3 
RL4403 LN21RPH A 5082-4558 LN41YCPH A HDSP-3731 LN5S14RA A 
RL4480 LN28RP B 5082-4650 LNSLRPH aA HDSP-3733 LN514RK A 
RL4480-L  LN2RP B 5082-4655 INS1LRPH A HDSP-4031 LNS513YA A 
RL4480-2 LN28RP B 5082-4637 INSLRCPR A HDSP~4033 LN513YK 3B 
RL4480-5 = LN28RP B 5082-4658 LNSLRCPH B HDSP-4131 UNSL4YA A 
RL~4484 LN28RP B 5082-4690 UN8LRPH B HDSP~4133 LNS14¥K A 
RL-4850 9 IN21RPH A 5082-4693 INSLRPH B HDSP-7611 LNS13RA A 
RL-5054~1 LN21R°H A 5082-4694 LNSLRCPH B HDSP-7613 LN513RK B 
RL~5054-2 LN21RPH A 5082-4695 LN8@LRCPH A HDSP-7621 LN513YA A 
RL-5054-5 LN21RPH A 5082-4850 LN21RPH A HDSP-7623 LNS13YK B 
RLT-1 LN23SRP(H)B 8 5082-4655 tN21BPR B HDSP~7631 LN513GA A 
¥E212 LN48YP 8 5082-4980 IN2LRPHL B HDSP-7633 IN513GK B 
¥L4484 LN48Y% B 5082-4881 IN2LRPHL B HDSP-7652 LNS14RA A 
YL4550 LN41¥PH A 9082-4882 LN2LRPHL B RDSP-7653 LNS14RK A 
¥L4850 LN41YPH A 5082-4883 LN2LCPHL B HDSP-7661 LN5S1L4YA A 
5082-4884 LN21CPHL B HDSP~7663 LN514¥K A 
5082~4885 LN21CPHL A HDSP-7671 LNS14GA aA 
5082-4950 LN31GPH A HDSP-7673 INS14GK R 
5082-4955 LN31GPH A HDSP-7731 INSU3RA A 
5082-4957 LN31GCPA A HDSP-7740 LNS13RK s 
5082-4958 HDSP-7751 LNS14RA A 
HDSP=7760 LNS14RK A 
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0080 

0090* SCALE 

0100 SCAL1 * 

0110 
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0130 

0140 

0150 

0160 

0170 

0180 

0190 ScAL2 

0200 

0210 


CLRBF 
INPUT 
NEGA1 
SCALE 
ZERCK 
NEGA2 
FOFO 
NEGATE 


H, BUFFER-2 
D,BUFEND-2 


A,H 
D 
SCAL2 
rae 

E 
SCAL2 
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A,M 
OFFH 
DIVALL 


SCAL1 
H,BUFFER 


D,BUFEND 


;CLEAR THE INPUT BUFFER 

7GET DATA FROM MACHINE 

;CRECK FOR BAD READ 

z;SCALE DOWN DATA TO FIT 8 BITS 
zELIMINATE SPURIOUS ZERO COUNTS R 
;CHECK FOR .BAD READ 

;CONVERT DATA TO READABLE FORM 


;LOAD THE ADDRESS OF BUFFER 
;MODIFIED END* OF BUFFER ADDRESS 
7;GET THE HIGH ORDER COUNT 
zSEE IF WERE THROUGH 
zIF NOT, KEEP SCALING DOWN 
7GET THE LOW ORDER COUNT 
;SEE IF WERE THROUGH 
7IF NOT, KEEP SCALING DOWN 
-CLEAR ACCUMULATOR AND CY FLAG 
zALL DONE SCALING 


;GET BYTE FROM MEMORY 
7PUT HIGH ORDER IN A 
;SEE LF ANYTHINGS THERE 
;IF SO, DIVIDE BUFFFER LOCATIONS BY 2 
7IF NOT HERE, CHECK ALL OTHER LOCATIONS 
zLOAD THE STARTING ADDRES OF BUFFER 
;LOAD THE END ADDRES OF BUFFER 

;GET THE HIGH ORDER COUNT 

7SEE IF WERE THRU 

IF NOT KEEP DIVIDING 
GET THE LOAD ORDER 
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INPUT PORT ADDRESSES 


BIT 5400 5401 
PA PB 
7 SLOW SLEW NC 
6 CHASE EN NC 
5 4500 MODE Nc 
4 VIDEO MODE NC 
3 AUTO/FRAME Nc 
2 SLAVE EN Nc 
1 KEYBOARD? Nc 
0? VIDEO PULSE 
5800 5801 
7 
6 
5 
4 
on 3 
2 
1 CHASING LED ON 24 FR 
0 S EN LED ON 25 FR 
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5402 5403 
PC CONT 
SLAVE 
MASTER 
M SHUTTLE 


S PAUSE TALLY 
M PAUSE, TALLY 
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BTX SHADOW SOFTWARE #RN080781DC 


INPUT PORT ADDRESSES 


BIT 5400 5401 5402 5403 
PA PB PC CONT 
7 SLOW SLEW NC 
6 CHASE EN Nc SLAVE 
5 4500 MODE NC MASTER 
4 VIDEO MODE Nc 
3 AUTO/FRAME Nc 
2 SLAVE EN NC M SHUTTLE 
1 KEYBOARD? NC S PAUSE TALLY 
0? VIDEO PULSE M PAUSE TALLY 
5800 5801 5802 5803 

7 
6 
5 CHASE LED ON 
4 
3 
2 
1 CHASING LED ON 24 FR 
0 S EN LED ON 25 FR 
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FINAL QUALITY ACCEPTANCE 


WARNING 

When unloading and unpacking this shipment, Harrls requests that 
this will be done in compliance with static contro} practices. This 
means the use of a grounded wrist strap at a static controlled work- 
station for any electrical and/or visual/mechanical verification. When 
returning product to Harris, use the original antistatic packing 
without adding non-antistatic materials to avoid ESD damage and 
liabitity for payment of damaged parts as_covered under the terms 
and conditions of the purchasing contract. Thank you, 
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THIS 1S TO CERTIFY THAT ALL ITEMS INCLUDED IN THIS SHIPMENT HAVE BEEN INSPECTED AND CONFORM IN ALL RESPECTS TO THE 
REFERENCED PURCHASE ORDER. THE EXCLUSIVE REMEDY FOR NON- 


CERTIFICATE OF COMPLIANCE 
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025-M621 ORIGINAL TRAVELER COPY 


BAST COAST OFFERING 
SOUND LAB 


8317 Philadelphia Road 
Baltimore MD 21237 


301/574/4223 ‘ 
Norman F. Noplock engineer/owner 


March 23,1984 
STEPHENS BLECTRONICS, INC. 


313 Pacific Avenue 
Burbank CA 91505 


Mr. STEPHSNS 


First I would like to thank you for helping me make a decision 
on the Stephens 821B - 104A - 40/20 repair.»T ‘am énclosing” 
850.00 dollars as deposit for starting the repair work. We 
discussed a thousand dollar deposit, however eight fifty is more 
agreeable with my present pudget. If additional money is needed 
+o begin the repair, please notify me. I will have secured money 
for the entire repair cost by April 6/84. 


Please return comment on the price of a splice block for the 
machine and any information prescribing allignment tapes. 


Please return comment on information describing a Stephens 2 Track 
Mastering Machine with editing facilities. We are in the market 
to purchase a high quality mastering machine. 
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Cordially yours 
Norman F. Noplock 
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RECORDING SERVICES COMPANY 
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bre mardiles 


Thank you for taking the time to fill out this form. 
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Applications: 


Rotary tables Machine tools 
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Angular data transmission 
Electronic dividing heads 
Electronic shaft speed ratio control 
Gear testing 


Measuring machines 
Computer disc memory 
Linear actuators 
Precision screw testing 


Theodolites 

Antenna positioning and readout 
Missile guidance 

Gunfire control 

Inertial navigation 

Computer peripheral devices 


FARRAND CONTROLS 


99 Wall Street/Valhalla, N.Y. 10595 /Tel.: (914) 761-2600/Telex: 131554 


INDUCTOSYN® Is a registered trade mark of Farrand Controls. 
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Ultra-precision angular 


analog or digital 


Farrand Inductosyn rotary and linear position trans- 
ducers rate among the world's most accurate encod- 
ing devices, with accuracy as fine as % arc-second 
and 50 millionths of an inch respectively and infinite 
resolution capability. Each type has two elements in- 
ductively coupled across a small air gap. Since they 
don't touch, there is no wear. 

The rotary Inductosyn transducer... 

. .. consists of a rotor and a stator. Either can be at- 
tached to the rotating shaft whose motion is to be 
measured, while the other is fixed to the bearing or 
mount. Non-contacting transformer pick-offs are also 
provided, eliminating the need for slip rings or other 
connections to the rotor. Any angle measured is de- 
termined by full circle averaging of all the included cy- 
cles, producing a degree of precision unapproached 
by any other shaft encoder. Base materials cover a 
broad spectrum of metallic and non-metallic sub- 
stances, including stainless steel, aluminum, titanium, 

Invar, beryllium, plastic and even ceramics. 


and linear measurement, 


The linear Inductosyn transducer... 


. includes a scale and a slider. As with the rotary 
type, either can be attached to the moving or stationary 
element. One moves relative to the other in a straight 
line. The linear model achieves its own very high 
degree of accuracy by cycle averaging over the full 
length of the slider. Scales are available in 10-inch 
(254-mm) bar segments and on continuous steel tape 
to any length. 


The Farrand pulse converter... 


... iS aclosed loop electronic servo. It produces sine- 
cosine data derived from the processed position error 
signal from a rotary or linear Inductosyn transducer. 
The pulse converter's output consists of TTL compat- 
ible signals. The conversion, which can be either A/D 
or D/A, can generate as many as 20,000 pulses per 
cycle. With high speed tracking, dynamic readout can 
be as high as 48,000° per minute and 4800 inches per 
minute. 
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WIRE & CABLE CORP. 
Whittier Phone: (213) 695-0686 
Los Angeles Phone: (213) 723-2401 
Orange Co. Phone: (714) 739-0202 
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STEPHENS MODEL 214 VARIABLE SPEED OSCILLATOR 


nt 


STEPHENS 
ELECTRONICS,INC. 


3513 PACIFIC AVENUE 


is @ BURBANK, CALIF. 91505 


oe 


‘SPECIFICATIONS 


GENERAL: The Stephens Model 214 Motor Power Supply is a solid state variable frequency power source, 
designed to control the speed of the capstan motor of a recorder or any similar system by varying its 
supply frequency. 


INPUT: II7 V. A. C., 60 Hz., 2A. 
OUTPUT: Modified II5 Volt RMS square wave, 150 Watts maximum. 


FRONT PANEL: One six-position control switch; red pilot light; yellow indicator light; internal 
frequency oscillator controls for coarse and fine; four inch wide meter calibrated from 0-100 Hz.; meter 
calibration adjust; circuit breaker - all mounted on a standard 19" x 3-1/2" panel. 


FRONT PANEL CONTROLS: |. Six Position Switch; (a) "Emergency A. C." - II7 Volt fed directly 

to output in the event of failure (to eliminate down time.) (b) "Off." (c) "Sync" - Frequency con- 
trolled by external source. Output drops to zero volts if the source is less than 0 dbm. Maximum input 
+8 dbm. (d) "Auto - Frequency controlled by external source. Output switches to sync with power line 
frequency if external signal drops below 0 dbm. (e) "Line" - Unit operates in sync with power line 
frequency. (f) "Internal Oscillator" - Frequency variable between 40 and 80 Hz. and can also be 
controlled by supplying a 0 to -30 V. D. C. control voltage. 2. Coarse Tuning Control - varies 


frequency between 40 and 80 Hz. 3. Fine Tuning Control - permits vernier frequency control of 


t fhe. 


ADJUSTMENTS: i? Meter calibration is achieved by switching to "LINE" or "EMERGENCY," 
Meter can then be calibrated to power line frequency (60 Hz.) 2. Internal oscillator frequency 
range is adjusted by the trimmer located on the rear of the chassis; shifts frequency range higher or 
lower. 


DIMENSIONS: Standard rack mounting, 3 - 1/2" x 19" x 7" deep. 


WEIGHT: 7 Lbs. 
FINISH: Light gray color #26440 per Fed. Std. 595. 


OPTION: 60 Hz. standard in place of line sync. 
WARNING: LOAD MUST BE COMPLETELY ISOLATED FROM AC POWER LINE. 


ELECTROWES INE vem PHONE: (213) 842-5116 
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Chicago, Il. 60632 HARDWARE ON PHENOLICS 
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MALCO/South Pasadena 
[ ] 220 Pasadena Ave. RECTANGULAR, COAX, CIRCULAR 
South Pasadena, Ca.91030 — CONNECTORS AND CABLE PRODUCTS 
(213) 682-3351 


Stephens Electronics Inc. 
3513 Pacific Ave. 
Burbank, Ca. 91505 
Date: Sept.21,1978 


Attn:Mr.John F. Stephens 


Literature Sent; U"Mate brochure,Circular catalog 
U-Mate samples 


Jach bérmay CO, 


677~- 6//1 


Thank you for your interest in MALCO and the MALCO product line. The literature you requested 
is enclosed. 


Should you need additional or applications assistance, please contact your local MALCO 
representative (list enclosed) or the applicable MALCO facility above. 


We look forward to serving you. A Vie z ae al ie es y- oy 7 x 
704-754-6111 
MALCO, A Microdot Company RECEIVED sep 2 5 197 
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D RECTION 
QUADRATURE 


12. Rotate Sensor 3 so that the scope trace starts with half of 
the positive portion of the square wave. 


13. Run deck In rewind mode. The left stde of the scope trace 
should now start with the negative portion of the square wave. If 
the slope of the square wave shows at the start of the trace, 
readjust Sensor 3. For better clarity of waveform, Increase scope 
sweep speed. 


14. Run deck In fast forward mode. Trace should start with the 
positive portion of the square wave during acceleration and 
deceleration. If the slope of the square wave shows at the start of 
the trace, readjust Sensor 3. 


Sensor alignment Is complete when, with deck operating at any 
shuttle speed In elther direction, scope trace starts with no slope 
showIng. 
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D THE STEPHENS QIIA AUTOLOCATOR (883) Sept. 7, 1983 Page 1 


The STEPHENS uniquely compact flexible Q-!! autolocator system Is 
deceptively simple to operate. However, since It is also a very powerful 


recording tool, you should READ THIS MANUAL THOROUGHLY BEFORE attempting oO 
to operate the transport. 
o 
All the normal pre-operation procedures should be complied with. Load the 
machine with tape according to the Operation and Maintenance Manual 
Instructions for “pley". a 
The Q-I1 autolocating microprocessor system gives 10 program storage a 
capabilities. All programs are randomly accessible elther manually or 
automatically. Programming Is performed via the remoted Q-I1 control 
panel's keyboard. a) 
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oO 
a) 
GLOSSARY 
a) 
BLANK: 
A blank button on the QIIA control panel, used to modify the QIIA 
software. a) 
NOW: 
Indicates the program that the Q-I1 autolocator is currently using. a 
NEXT: 
Indicates the next program to be used when the current program is ia) 
complete. 
MODE: oO 
Indicates how the transport will Operate when the displayed program Is 
executed, The digit "2" will cause the transport to play, the digit "4" to 
shuttle (rewind or forward). All other numbers will stop the machine, 
DESTINATION: 
A four digit display, In footage, of the location the transport Is to go a 
to. 
CURRENT: a) 
A four digit display of the position of the tape on the transport, or when 
programed, the tape speed, Ps 
PROGRAM: 
One complete set of Instructions for the transport to follow stored as one 
program, a) 
Example: 
1. Go Into a play or shuttle mode. t 
2. Seek a location, 
3. Upon reaching the location execute the next program. e 
The QIIA can store ten programs. 
a) 
START: 
A button on the Q=!1 control panel. When pressed, It initiates automatic 
Q-I1 control of the machine. The Program that Is displayed will now be rT) 
executed. 
a) 
a 
a] 
a) 
ao 
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THE STEPHENS QIIA AUTOLOCATOR (883) Sept. 7, 1983 Page 3 
TO OPERATE 
1. Press program store (PROG STORE); button will flash. First number In 


display will flash. 


2. Press the number of the Program you will be setting up. The number will 
display In the "NOW" window. 


3. Press the number of the program that you will be using "NEXT", The 
"flashing" will move toward the right as you make each entry. 


4. Select the desired operating mode: 2 for "PLAY", or 4 for "SEARCH", 
5. Enter a four digit destination footage number. 
NOTE: YOU MUST ENTER ALL FOUR DIGITS. 


Example: If footage number Is 550 ft., you must 
enter 0550. 


6. Repeat steps 1 thru 5 as necessery. 


7. If it is desired to change the footage count (CURRENT), press footstore 
(FOOT STORE), and enter e four digit current footage number. 


Now press START and the locator will operate the transport. 


PROGRAMMING "ON THE FLY" 
See "DUMP" on page 5. 
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A SAMPLE PROGRAM FOR STEPHENS QIIA 


TAPE FOOTAGE SONG STRUCTURE 


0000-0039 Intro 

0039-0100 Verse 1 

0100-0256 Chorus 1 

0256-0317 Verse 2 

0317-0497 Chorus 2 

0497-0700 Solo 

0700-0761 Verse 3 

0761-1138 Vamp chorus to fini 


Producers request: 


"Play only the verses 1 thru 3, then play the vamp 
repeating it. 


NOW NEXT MODE DESTINATION DESCRIPTION 

1 2 4 0039 Shuttle to 39 feet. 
2 3 2 0100 Play to 100 feet. 

3 4 4 0256 Shuttle to 256 feet. 
4 5 2 0317 Play to 317 feet. 

5 6 4 0700 Shuttle to 700 feet. 
6 1 2 1138 Play to 1138 feet, 
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to fini. Keep 


Notice that "NEXT" links or calls the next program when the tape reaches 
the "DESTINATION", I.E. When the footage count disipayed in "CURRENT" 


equals the footage count displayed in "DESTINATION", 


Example 2: Repeat Solo over and over again. 


NOW NEXT MODE DESTINATION DESCRIPTION 
7, 8 4 0497 Shuttle to 497 feet. 
8 7 2 0700 Play to 700 feet, 


The above will contiuously replay the solo = for overdubs, 
whatever. 


Example 3: Play and repeat the complete song. 


NOW NEXT MODE DESTINATION DESCRIFTION 
0 9 4 0000 Shuttle to zero feet, 
9 0 2 1138 Play to 1138 feet. 
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EXPANDED INSTRUCTIONS 


BLANK 

When the blank button Is pressed, the PROG SELECT button will start to 
flash. Pressing the following numbers will impliment the following 
changes; 

1: The CURRENT window will display time at 15 IFS. 

2: The CURRENT window will display footage. 

3: The CURRENT window will display time at 30 IPS. 

4: The CURRENT window will display the tape speed. 

9: The CURRENT window will display the software 

version. (0883) 


NOTE; QIIA cannot be programmed In "time." Therefor, when programming, the 
CURRENT display will display footage. When programming is complete, 
CURRENT will change back. 


START 


Initiates automatic control of the machine. The program displayed is then 
executed. To regain manuel control of the machine, press STOP, If a 
program Is manually stopped anywhere before It finds a location, pressing 
START will reinitiate the program at the point where it was stopped. 


DESTINATION 


The footage number that the displayed program will shuttie or play to. 


DUMP 


When pressing DUMP and then an unassigned program number, the "CURRENT" 
footage is loaded into the destination footage counters. The number 
pressed is automatically loaded Into "NOW" and "NEXT", and the "MODE" 
window Is loaded with the digit 4, Indicating shuttle. This location can 
now be called at any time by pressing Program Select (PROG SELECT), the 
number and START. The machine will then fast shuttle to that destination 
and park. The QUIA will then disengage and the START light will go out. If 
START Is pressed twice In succession, the machine wlll fast shuttle to the 
DESTINATION and go Into play mode. The QII will then disengage and the 
START light will go out. 
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COMMAND CONTROLS 
, 


NOTE: When either FOOTSTORE, PROGRAM STORE, PROGRAM . 


SELECT, or DUMP are chosen, one number In the digital 
display as well as one of the above buttons will flash, 


indicating a "ready to receive instruction" mode. The 
desired numbers can be loaded In via the keyboard with 
each digit appearing as It Is selected. 


' 


FOOTSTORE 


Allows manual change of the current footage display, I.e., at 78 feet Into 
the tape, the operator decides he wants the current display to read 
"0000", 


PROGRAM SELECT 


When pressed, the PROGRAM SELECT will flash until a number Is pressed. 
This becomes the progrem number. The display will then display this 
program. 


PROGRAM STORE 


Press Program Store (PROG STORE), the PROGRAM STORE button will start to 
flash as well as the first digit In the display window. 
NOTE: (SELECTED NUMBERS WILL SHOW FROM LEFT TO RIGHT 

IN THE DISPLAY WINDOW AS THEY ARE ENTERED INTO 

PROGRAM STORE VIA THE KEYBOARD). 


Punch In the numbers just as you would a telephone number 1240039 
(1=NOW, 2=NEXT, 4=MODE,0039=DESTINATION). 


To set up subsequent programs, repeat the sequence of keystrokes denoted 
above. However, the order of "NOW" to "NEXT" does not have to be In 
numerical order. The program can be set up to go from program 1 to program 
4 to program 9 etc. 


END. 


